ABSTRACT. In this paper, new oscillation criteria for the third-order quasilinear neutral differential equation 
Introduction
Consider the third-order quasilinear neutral differential equation (a(t)(z (t)) γ ) + q(t)x γ (τ (t)) = 0, t≥ t 0 , (
1) where z(t) = x(t) + p(t)x(δ(t))
, γ is a ratio of odd positive integers. Throughout this paper, we assume that (H1) a ∈ C 1 ([t 0 , ∞), (0, ∞)) with a (t) ≥ 0, and 
Ä ÑÑ 2.4º
Let u ∈ C 3 ([t 0 , ∞), R). Assume that u(t) > 0, u (t) > 0, u (t) > 0, u (t) ≤ 0 on [t 0 , ∞), then for each k 2 ∈ (0, 1) there exists a T 2 ≥ t 0 such that
The proof of this lemma proceeds along the lines of that of [4: Lemma 4] and hence is omitted.
Following the ideas of Philos [18] and Sun [19] , we now establish new Kamenevtype oscillation [19] for Eq. (1.1). Firstly, we introduce a function class . The function H ∈ C(E, R), where E = (t, s, l) : t 0 ≤ l ≤ s ≤ t ≤ ∞ , is said to belong to the function class , defined by H ∈ R, and if H satisfies the following two conditions:
(ii) H(t, s, l) has the partial derivative ∂H/∂s on E such that ∂H/∂s is locally integrable with respect to s in E, and, for some h ∈ C(E, R),
In the sequel, we will use the following notation. For each
and
For α, β > γ, define H 0 by
Ì ÓÖ Ñ 2.1º Let (2.1) hold. Assume that there exist functions H ∈ and Secondly, we assume that z(t) satisfies Lemma 2.1(i). Note that
and a(t)(z (t)) γ ≤ 0. The last inequality together with a (t) ≥ 0 and z (t) > 0 gives z (t) ≤ 0. So there exists a t 2 ≥ t 1 such that z(t) satisfies
OSCILLATION OF QUASILINEAR NEUTRAL DIFFERENTIAL EQUATIONS
Then ω(t) > 0. By (2.4),
Using Lemma 2.3 with u(t) = z (t), we get
By Lemma 2.4,
Combining (2.5) and (2.6) gives
Multiplying (2.7) by H(t, s, l), integrating from l (l ≥ t 3 ) to t, and by (2.2), we have, for all t ≥ l,
A simple calculation implies when
, that is,
In view of (2.8) and (2.9),
Taking the super limit in the above inequality, we get
which contradicts (2.3). Hence, we complete the proof.
Efficient oscillation theorems can be derived from Theorem 2.1 with the appropriate choice the kernel functions H(t, s, l). Next, we will give two forms of H and establish the following results.
Let
By Theorem 2.1, we obtain Put
.
By Theorem 2.1, we get:
with ρ (t) ≥ 0 and two constants α, β > γ such that, for any 
A(t) − A(l)
(2.14)
Hence, by (2.12) and (2.14), we get (2.11) holds. This completes the proof. 
ÓÖÓÐÐ ÖÝ 2.2º

A(t) − A(l)
α+β−γ t l A(t) − A(s) α A(s) − A(l) β Q 1 (s) ds > 2 γ k 0 H 0 .(Q 1 (t) = k 2 γ Q 1 (t),(2.
Combining (2.16) and (2.17), we get that (2.12) holds. Hence, by Corollary 2.1, we complete the proof.
OSCILLATION OF QUASILINEAR NEUTRAL DIFFERENTIAL EQUATIONS
Let γ = 1. Then Eq. (1.1) reduces to the following equation 
18) where z(t) = x(t)+p(t)x(δ(t)), and functions a(t), δ(t), τ (t), p(t) and q(t) satisfy (H1)-(H3). Then (2.1) becomes
2. lim sup
then every solution x(t) of Eq. (2.18) is oscillatory or satisfies lim
Example 2.1. Consider the third-order differential equation
where
It is easy to get
Hence, (2.1) holds. Note that 
Oscillation criteria for −µ ≤ p(t) ≤ 0
In this section, we shall establish some oscillation criteria for Eq. (1.1) under the case when −µ ≤ p(t) ≤ 0 for µ ∈ (0, 1). Here, the following lemmas are need. For simplicity, for each k 1 , k 2 ∈ (0, 1), define, for t ≥ t 0 , 
Ä ÑÑ 3.1º (see [4: Lemma 7]) Let x(t) be a positive solution of Eq. (1.1).
Then there are only the following four cases for z(t):
Therefore, for all large m,
Thus, z(t m ) → ∞ as m → ∞. So z(t) is positive and unbounded. It follows from Lemma 3.1 that case (j) has to hold. Since 0 < z(t) < x(t), Eq. (1.1) can be written as follows:
Note that a (t) ≥ 0 and z (t) > 0, we have z (t) ≤ 0. So there exists a t 2 ≥ t 1 such that z(t) satisfies
Defined ω(t) as in proof of Theorem 2.1, and similar to the proof of Theorem 2.1, we get 
